The antiviral activities of various dideoxynucleosides against LAV strains of human immunodeficiency viruses type 1 (HIV-1) and type 2 (HIV-2) were evaluated. Significantly more 3'-azido-3'-deoxythymidine was required to inhibit the replication of HIV-2 than HIV-i in three human cell lines. HIV-2 also appeared more resistant than HIV-1 to other dideoxynucleosides. These results suggest that dideoxynucleosides may be less effective in vivo for HIV-2 infection and that a broader range of clinical isolates of human retroviruses should be examined for drug susceptibility in vitro.
Human immunodeficiency virus (HIV) is the etiologic agent of the acquired immunodeficiency syndrome (AIDS) (1, 9, 12) . The first serotype of HIV, designated HIV-1, is responsible for the current pandemic of AIDS.
The most potent inhibitors of replication of HIV-1 yet identified are dideoxynucleosides, which include 3'-azido-3'-deoxythymidine (AZT, azidothymidine, zidovudine), 2',3'-dideoxycytidine (ddC), and 2',3'-dideoxyadenosine (ddA) (13, 14) . To become active, these drugs must be phosphorylated by host cells, and as 5'-triphosphates they inhibit the viral reverse transcriptase and may terminate viral DNA chain elongation (4, 8) . AZT reduces morbidity and delays mortality in patients with AIDS and the AIDS-related complex (6, 15, 17) . The drug also increases CD4+ cell counts, improves cutaneous delayed hypersensitivity, reduces the frequency of serious opportunistic infections, and reduces levels of viral p24 antigenemia; however, it does not significantly reduce the rate of recovery of virus from peripheral blood samples from treated patients (6, 15, 17) . ddC is under phase 1 investigation in similar patient populations.
More recently, a second human lentivirus, HIV-2, was isolated from patients with AIDS and the AIDS-related complex (2, 3) . The circulation of HIV-2 is now focused in West Africa. The genome of HIV-2 has been cloned and sequenced (10) . HIV-2 is serologically distinct from HIV-1, and its genome hybridizes poorly with DNA probes prepared from HIV-1 (2, 3, 10) . Nevertheless, the two viruses can produce similar disease, resemble each other morphologically, share CD4+ cell lymphotrophism and cytopathogenicity, and possess homologous structural and replicative proteins (10) including reverse transcriptase, the target of inhibition by dideoxynucleosides. In this report, these compounds, especially AZT, are shown to be less effective antiviral agents in vitro against HIV-2 than against HIV-1.
MATERIALS AND METHODS
Cells. The human T-lymphoblastoid cell line CCRF-CEM (7), the human monoblastoid cell line U937 (16) , and the human T-cell leukemia virus type 1-transformed human T-lymphoblastoid cell line MT-2 (11) were obtained and propagated in RPMI 1640 medium containing 100 U of penicillin G per ml, 100 pug of streptomycin per ml, 2 mM glutamine, and 10% fetal bovine serum (Hyclone Laboratories, Inc., Logan, Utah). drug for 24 h in the wells of a 96-well microtiter plate with 6 X 104 cells per well and then adding a cell-free virus suspension to yield a final multiplicity of infection of 1 50% tissue culture infective dose per cell for 60 min at 37°C. The cells were then washed three times by centrifugation and suspended in medium containing the drug. After incubation at 37°C for 5 days, cell-free medium was assayed for infectivity by terminal dilution in MT2 cells.
RESULTS AND DISCUSSION
The inhibition by AZT of the production of cytopathology in MT-2 cells required more than 300-fold more drug for HIV-2 than HIV-1 (Table 1) . ddC was threefold less effective against HIV-2 than against HIV-1, but it still showed efficacy at less than 0.1 ,uM. The other dideoxynucleosides were 10-fold less effective against HIV-2 than against HIV-1.
The inhibition of yield of infectious virus by these drugs in two different CD4+ human cell lines was then examined (Fig. 1) . In both lines, AZT was significantly less effective against HIV-2 than HIV-1, and ddC and ddA were equivalent or somewhat less effective against HIV-2 in these two cell lines.
Animal retroviruses have been shown to be more sensitive (murine) or less sensitive (caprine) than HIV-1 to AZT. Such differences have been attributed to different levels of host cell thymidine kinase activity which is necessary to generate the active AZT triphosphate (5, 8) . Replication of HIV-1 has been shown not to be susceptible to dideoxynucleosides in primary human macrophages, because these cells are deficient in deoxynucleoside kinase activities (15a). The differences observed between these two viruses in this study, however, occurred when compared in the same cells when three different cell lines were used. Previous reports of HIV-1 susceptibility to dideoxynucleosides have indicated very similar levels of susceptibility to those obtained in this study; however, only a narrow range of HIV-1 strains has been evaluated (8, 13, 14) . More variation in susceptibility among wild-type HIV-1 strains may be documented in the future.
The increased resistance of HIV-2 to dideoxynucleosides, especially AZT, which inhibited the virus poorly below 10 ,uM, is of great concern. This virus causes life-threatening 
